BACKGROUND: Caregivers play an important role in the management and care of individuals with chronic medical conditions. This is because; they provide emotional, physical, financial as well as spiritual support to their wards. However, the process of caregiving is usually associated with feelings of burden and psychological distress. METHODS: This study was a descriptive, cross-sectional, clinicbased study done at the endocrinology clinic of a Teaching hospital in Northern Nigeria. It was done utilizing the Zarit Burden Interview, the General Health Questionnaire (12 item version) and a socio-demographic questionnaire designed by the authors. The levels of burden as well as the factors associated with burden and psychological distress in one hundred caregivers of patients with Type 2 Diabetes Mellitus were assessed. Statistical analysis was done using chi square, independent T test and linear regression. RESULTS: Forty-two percent (42%) of caregivers experienced little or no burden, 47% had mild to moderate burden, 8% had moderate to severe burden, while 3% had severe burden. When the ZBI scores were dichotomized into 'low' and 'high' burden, 89% were found to experience low burden, while 11% experienced high burden. On logistic regression, females were found to be four times more likely to experience high burden, while Thirty-five (35%) percent of caregivers had a GHQ score of > 3, signifying psychological distress and psychological distress was found to be significantly associated with burden. CONCLUSION: Many Nigerian caregivers of patients with Type 2 Diabetes Mellitus experience burden and psychological distress associated with caregiving, especially female caregivers and those taking care of those taking care of patients with complications. It is therefore important for clinicians to recognize burdened caregivers and intervene appropriately in order to improve the quality of care of these patients KEYWORDS:
INTRODUCTION
The task of caring for relatives or wards with a chronic illness can be enormous and overwhelming. It is therefore often associated with both tangible and intangible costs to the caregivers called the caregiver burden (1) . These costs include observable costs such as disruption in the caregiver's domestic routine and social activities, financial loss and loss of productive hours (2) . It may also include the subjective feelings of distress, grief and worry which may be present in the caregiver (3) . The concept of burden is known is recognized all over the world, (4, 5, 6) In many low and middle income countries, where the bulk of payment for health care services is made out of pocket, patients and their caregivers bear the brunt of the financial responsibilities of medical care, contributing to financial burden (4). Thrush et al (5) reported that there is a considerable but neglected burden on caregivers in Low and Middle income countries in terms of financial, physical, psychological and time burden. Similar results were reported by Custodio et al (6) in Peru and Yakubu (7) in South Africa. In Nigeria, the situation is the same, with many caregivers bearing the burden of financial, emotional and physical obligations of care of the chronically ill. (8, 9) Psychological distress was defined by Mirowski and Ross (10) in 2002, as a state of emotional suffering characterized by symptoms of depression (such as lost interest, sadness and hopelessness) and anxiety (restlessness, feeling tense and somatic symptoms) that affects the individual's ability to cope with a particular set of circumstances. Psychological distress may have a bi-directional relationship with burden as it may account for part of the burden experienced by different caregivers or may in itself, be as a result of perceived burden associated with caring for a sick relative or ward (11) .
Over the past few years, there has been a progression in the focus of research of patients with chronic mental or physical illnesses, from focusing not just on the patients alone, but also on their caregivers (12) . This is because, caregivers of chronically-ill patients are now more recognized as playing a pivotal role in the recovery of their patients which ultimately, affect the clinical outcome of these patients (13) .
Diabetes Mellitus (DM) is a chronic metabolic disorder with increasing prevalence worldwide, Nigeria inclusive (14) It was estimated by the World Health Organization, that about 1.7 million people were suffering from this illness in Nigeria in 2004 and this figure is expected to have tripled by year 2030 (15) . Patients with this illness require regular drug use, regular clinic follow -up as well as lifestyle and dietary modifications, all of which may require the assistance of a caregiver. Of particular importance also, is the role of caregivers in assisting patients who suffer disability from complications of the illness such as blindness, limb amputation. Globally, and especially in Nigeria, most caregiver burden studies have been carried out in caregivers of patients with chronic mental disorders such as schizophrenia and bipolar affective disorders (9,16,) , with few studies spotlighting the burden of care in chronic medical disorders such as Type 2 DM (17) . Studies have revealed that caregivers of patients with Type 2 DM experience high burden and may sometimes experience significant psychological distress and can be prone to psychological disorders such as depression and anxiety (18) . In spite of this, there is a serious dearth of studies on the burden of this illness on the caregivers of the affected. This present study investigated the level of burden and psychological distress among caregivers of patients with Type 2 DM, determine the presence of psychological distress and factors associated with the burden of care. The study aimed at determining the level of burden in caregivers of Type 2 DM, patient and caregiver factors associated with burden as well as to determine the presence of psychological distress and its relationship to burden in these caregivers.
MATERIALS AND METHODS
This was a cross sectional clinic-based study, which was conducted between June and December 2016. This study was conducted at the outpatient Endocrinology clinic of the University of Ilorin Teaching Hospital (UITH), Ilorin, and Kwara State, Nigeria. Ilorin is an urban setting and serves as the capital city of Kwara State, in the NorthCentral geopolitical zone of Nigeria (19) . Study population: Participants were caregivers of patients receiving treatment at the DM outpatient clinic of the hospital. This clinic receives an average of 768 patients per year (consisting of both old and new cases) Inclusion and exclusion criteria for caregivers: Primary caregivers of Type 2 DM patients who were aged 18 years and above and who had been caring for the patients for at least 6 months and who gave consent for participation. Primary caregivers with history of current or previous psychiatric illness, other severe or debilitating medical or surgical illness, or who took care of more than one chronically ill patient were excluded from the study. Inclusion and exclusion criteria for patients: Adult Type 2 DM patients aged 18 to 65years diagnosed according to the WHO criteria (10) who had had the illness for six months or more were recruited. Patients who had other co-morbid medical conditions were excluded from the study. Procedure for the Study: Patients with a diagnosis of Type 2 DM made by the consultant endocrinologist according to the WHO Criteria (20) who met the set inclusion criteria, were recruited for the study. They were recruited along with their primary caregivers. Pre-existing Yoruba (the predominant local language spoken by almost all respondents) versions of the Zarit burden scale and the 12 item GHQ were used, while the sociodemographic questionnaire was backtranslated by bilingual experts in conjunction with the researcher. The operational definition of a primary caregiver in this study was an individual who was the principal person actively involved in the care of the patient and assisted the patient with either dayto-day task, ensuring compliance with medications, financial assistance with medical bills or regularly accompanying patient to the hospital.
Sample size calculation/ sampling technique:
The estimated sample size of 67 was obtained using Fisher's formula for calculation of sample size (21), using a national prevalence rate of Type 2 DM of 4.6% (22) and a power of 90%. However to improve the power and generalisability of the study, the sample size was increased to 100, based on the fact that the statistical power of a study is improved by an increase in the sample size (23) and availability of willing participants. Participants were recruited by systematic random sampling, selecting every 4 th patient-caregiver dyad who met the inclusion criteria on every clinic day during the study period. The sampling interval was determined by the estimated number of 384 patients who attend the clinic in 6 months (sampling frame) divided by the estimated sample size of 100. Altogether, one hundred and five patient-caregiver dyads were approached, but five declined participation stating reasons such as time constraints and lack of interest in the study. Subsequently, a total of 100 patient-caregiver dyads were involved in the study after giving informed consent. Data collection: The caregivers were required to complete a self-administered socio-demographic questionnaire, the 22 item Zarit Burden Interview (ZBI) and the 12 item version of the General Health Questionnaire (GHQ-12). Patients completed a socio-demographic questionnaire and pertinent information regarding the number of their hospitalizations, duration of illness and presence of complications were obtained from patients' medical records in conjunction with the consultant endocrinologists. Participants who could not read or write English were assisted to complete the questionnaires by reading out the questions and responses to them. Instruments: ZARIT BURDEN INTERVIEW: This is a 22 item instrument which is used for the assessment of the level of burden experienced by caregivers of patients with chronic illnesses (24) . It explores the negative mental, physical, social and economic impacts of caregiving on the lives of caregivers (25) . This instrument is regarded as one of the most commonly used instruments for burden assessment worldwide and has been used severally in the assessment of burden in such chronic illnesses such as Schizophrenia (26) . It is scored using a five-point Likert scale with responses ranging from 0 (never), to 4 (nearly always) and scores caregivers on a total score of 88 (27) . For the purpose of this study, the ZBI scores were further dichotomized into low burden (0-40) and high burden (41-88) as done in previous similar studies (8, 27) .
GENERAL HEALTH QUESTIONNAIRE:
This instrument was designed by Goldberg in 1972 in England as a self-administered questionnaire to screen for psychiatric morbidity in the community and in non-psychiatric clinical settings and has many versions (28) . The GHQ-12 has been found to be useful in measuring psychological distress in designated populations (29) . This instrument has been validated for use in Nigeria by Abiodun, who recommended a cut-off of 3 for determining probable psychiatric morbidity (30) .The binary system of scoring was used in this study. The GHQ was used as a measure of psychological distress resulting from caregiving duties, and a score of >3 adopted as indicating significant psychological distress Data Analysis: The Data generated from this study was analyzed using the Statistical Package for Social Sciences (SPSS version 20). Descriptive statistics were used to summarize the data. Continuous variables were expressed as mean + standard deviation, while frequencies of categorical variables were expressed as percentages. The chi square and were used to analyze categorical and continuous variables. Logistic regression was then used to identify predictors of burden of care. The significance level was set at p<0.05. Ethical approval: An Ethical approval for the study was obtained from the Ethics and Research Committee of the University of Ilorin Teaching Hospital. The research was done according to the principles of the Helsinki declaration (31) .
RESULTS
A total of 105 patient-caregiver pairs that satisfied the study criteria were approached during the period of the study. Five opted out of the study stating reasons of time constraints and lack of interest in the study. The participation rate was 95.3%. The mean age of caregivers was 46.5+14.5 years. There were more female caregivers (56%) than males. Most caregivers were married (77%), had a tertiary level of education (68%) and majority were children and spouses of the patients (74%) ( Table 1) . The mean duration of caregiving by the caregivers was 6.7+5.8 years. Almost all caregivers (99%) were not paid for their duties. Most caregivers (78%) had support from other secondary caregivers, were seeing their patients every day (83%) and travelled more than 15km to get to the hospital (66%). About 66% of caregivers cumulatively rated their general physical health as good or excellent (Table 2) . The mean age of patients was 60.9+10.6. There were more female patients than males (56%) and majority of the patients were married (82%). About 52% were employed. The mean duration of treatment was 6.7+5.8 years. Majority of the patients (73%) had been admitted in the hospital between 1 and 5 times since the onset of their illness and 31% reported the presence of physical complications such as diabetic foot syndrome, diabetes-related eye diseases, peripheral neuropathy and erectile dysfunction. Most patients (95%) rated the quality of care received from their caregivers as good and very good. (Table 3 ). A binary logistic regression was performed to ascertain the independent predictors of high burden among the Caregivers of Type 2 DM patients. Variables that showed a significant association with burden of care were inputed in to the regression model. The 'the outcome variable was burden of care and it was dichotomised into low burden (coded as 0) and high burden (coded as 1). (21, 22) . The logistic regression model showed good fit (Hosmer and Lemeshow test p= 0.887, chi square=5.466, df =3, p=0.023). The factors that independently predicted a high burden of care were-female sex of the caregiver (OR=4.049, CI:1.533-10.693) and the presence of physical complications in the patient (OR=1.547, CI:1.176 -4.158).
The results indicate that female caregivers had a four-fold likelihood of reporting a high burden of care compared to male caregivers. Also, caregivers of Type 2 DM patients who had complications of disease were about one and a half times more likely to report a high burden of care compared with caregivers whose patients had no physical complications 
Psychological distress in caregivers:
The psychological distress experienced by caregivers was assessed using the GHQ-12, with a score of three and above indicating psychological distress. Sixty-five (65%) caregivers experienced had GHQ score of <3, while 35 (35%) caregivers had scores >3, signifying psychological distress (Fig 2) . Among caregivers of patients with Type 2 DM who had GHQ scores of < 3, 65(95.6%) experienced low burden, while only three (4.4%) had a high burden. Among those with GHQ scores of > 3, (i.e. those who experienced psychological distress), 24 (75%) had low burden, while eight (25%) experienced high burden. This association between burden of care and psychological distress was statistically significant. (x 2 =7.436, p=0.006). Although the presence of psychological distress was found to be significantly associated with the burden of care experienced by caregivers in this study, it was not predictive of the experiencing a high burden.
DISCUSSION
This study found a larger proportion of caregivers to be females; this is consistent with findings from earlier caregiver studies done in Nigeria and other parts of the world (8, 32, 33) which also observed a preponderance of females as caregivers of patients with chronic physical illnesses. This may be linked to the predominant cultural perception in Nigeria and other parts of the world of women as natural caregivers, a role believed to be endowed on them by their natural function in the family (34) . Most caregivers in this study were employed, and this has been reported as well by Anaforoglu et al (35) . This is probably because employed relatives may have the financial wherewithal to cater for the needs of their sick relatives, especially as regards treatment costs and therefore may find it easier to take up caregiving duties. A significant proportion of caregivers in this study were also found to consist of children and spouses of the patient. This is not surprising because in the Nigerian society, most of the patients sampled being middle aged and elderly would most likely be married and have children, who would assume the role of natural caregivers in the event of a chronic illness. This finding is also reflective of the strength of family relationships in our society and underscores the importance of first degree relatives in the care of patients with a chronic physical illness such as Type 2 DM.
The levels of burden in this study refer to the ranking of the impacts of the caregiving responsibility on the caregiver's life, physically, psychologically, financially and socially amongst others. This study found that it was burdensome taking care of a patient with Type 2 DM, with all caregiver participants experiencing varying degrees of burden depending on the various sociodemographic and clinical factors. More than half of the caregivers in this study experienced between mild to severe levels of burden, with more than ten percent admitting to severe levels of burden. This shows that not only chronic psychological illnesses can cause strain to the caregivers, but a chronic physical illness such as Type 2 DM. This trend has been reported in similar studies (13) .
Being a female was found to be associated with a four times higher likelihood of experiencing high burden compared to male caregivers. Impett and Peplau (36) described a possible explanation for this when they opined that female caregivers were more likely than males to put other people's needs above theirs and so are more dedicated to caring for their physically ill relatives. They would however in the process of caring, most likely have to juggle caregiving duties with house chores, child-care and other domestic responsibilities. All of these would expectedly contribute to the higher levels of burden experienced by female caregivers. Caregivers of patients with complications of Type 2 DM were also found in this study to be one and half times more likely to experience high levels of burden than those caring for Type 2 DM patients with no physical complications. This finding is similar to observations by Nabuurs-Franssen et al and Langa et al (32, 37) . This is probably due to the fact that as the number of DM complications increased, there was an increase in the complexity of care expected to be given by the patient's caregiver thereby imposing a serious burden on him/her (37) . Some complications of Type 2 DM such as Diabetes associated eye diseases and blindness or limb amputation from neuropathy are associated with functional disabilities and restrictions in performing some basic and complex activities of daily living. This causes a partial or total dependency on the caregivers, who therefore experience more burden. This is particularly of significance in a resource-limited country like Nigeria where good quality living aids for physically disabled persons are either unavailable or very expensive with payments made mostly out of pocket (22) .
Psychological distress was found to be significantly associated with the level of burden experienced by caregivers in this study. Though there are very few studies that have examined this relationship in caregivers of Type 2 DM patients, it is not surprising that feelings of frustration and being overwhelmed or overly-anxious which describes the state of being psychologically distressed is found to be significantly associated with the level of burden experienced by the caregiver. This is possibly linked to the fact that caregivers who experience significantly high burden of levels may consequently find it very difficult coping with the demands of caregiving and consequently feel distressed psychologically. The finding of a relationship between burden and psychological distress is of importance in clinical practice as psychological distress is regarded as a marker of a risk of a psychiatric morbidity in that caregiver, negatively impacting on the quality of care the caregiver is able to offer and subsequently on the clinical outcome of the patients.
In conclusion, caregivers of patients with Type 2 DM experience varying degrees of burden and psychological distress consequent upon caregiving duties. Awareness of determinants of burden will assist in early detection of burdened caregivers and hopefully stimulate practical interventions to reduce burden as well as provide a substrate for the formulation of helpful policies to mitigate caregiver distress and burden. The limitations of this study were that both paid and unpaid caregivers were recruited for this study, and monetary gain may have altered the perception of burden in those caregivers who were paid. Also, this study was a cross sectional study and therefore was not able to establish the direction of causality.
